(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 11251959 A 

(43) Date of publication of application: 17 . 09 . 99 



(51) int. ci H04B 1/707 




(21) Application number: 10053254 


(71) Applicant: 


FUJITSU LTD 


(22) Date of filing: 05 . 03 . 98 


(72) Inventor: 


TSUTSUI MASABUMI 




TANAKA YOSHIAKI 






KOBAYAKAWA SHIYUUJI 



(54) INTERFERENCE CANCELER DEVICE AND RADIO 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To eliminate interference by 
a high-speed channel by a simple constitution related to 
an interference canceler device and a radio 
communication equipment in a DS-CDMA communication 
system for multi-rate transmission. 

SOLUTION: The DS-CDMA communication system for 
multi-rate transmission is provided with at least a 
low-speed channel and the high-speed channel, and the 
interference canceler device 3 equipped with an array 
antenna interference replica generation unit 5 for the 
high-speed channel to input reception signals 
corresponding to array antenna elements 1-1 -1-m and to 
generate the interference replica of the high-speed 
channel. An adder 6 for outputting interference 
elimination signals for which the interference replica 
is subtracted from the reception signals by the array 
antenna elements 1-1 -1-m is provided. The interference 
elimination signals from the interference canceler 
device 3 are inputted to receivers 4-1 -4-k corresponding 
to the low-speed channel and the high-speed channel for 
demodulation. 
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(54> nno«ft] ^*-v>~fe9SB2fct«!iiiam«e 



(57) 

HUM] -v/ls^U— h€2!5:=fT5DS-CDMAjlft 

^Sr&trwi'^l-'— hfejziSrtTpDS-CDMAiifti/ 
XrA^K^t, T^-^SS^f-l - 1~1 -m*t 

5, h 5 7l'-7Vrtlfl-l~l-m 

W^-r 5AP»* 6 b Sr^tHFt**-* V-fe 3 Sr 
fU i©T^-Y>-fe-7«B3^P>O^Kf*«-^-Sr 
<ftjfi?-r S5t^-¥^/i'*f^oS:ft^4 - 1 ~4 - 



■4^ 




(2) 



1 

[WMtJfc©ttl!l 

k Sr-g-tf^/^w— hfcm&fr 5DS-C DMAilff 
ttffl Srfifo T 7 4 ^tf&om^ X <Ht 5 Sr* 

s - c DMAatv/^f MctkvzmMmmmm\z.m:\,^ 

£ ;* ffl Srfif o T 7 Vtf&cDfiJ a T 5 f— f 

gugSTfEft-rs^y sja^+^Ko^^w^i- 

(S©7u-7yftT^u/!) *4**s? hi, ger 
srfflv^rt*-A7*-5 ^y&noxmm-rzffij&zm so 




2 

-r s r t t -r 5f»#« 3 xi* 4 vMomimmm 

So 

[St3fc>S6] MET***^*^**!*. SfllBTU— 

Of^iz/y * i: * i: ^ffl^t57 

7>ftT^U7 , y*t^?hi: > 7^7 

m&m7] ^-t^mm** mrnrv— 

/'JM^j'bi, 87v-7yft^v7'y* 
m#SrUi^bT, <SJi^^^/v*fJcS©S:^f-A*-t-5 

T>-^-7-^^oSftffi-f-$rA^ LtWu/ y * i 
-7yftf^7*!)M^5'bt > K7l/-7y 

^-^-^i^T'y*^^--?' h^^^gp^T-y^^tti 
is-r5«fig^*L, filial t^/w©s(iiii, tfjiE 

[0 0 0 1 1 

[5IM<0®-r^g^UJ ^Wli, D S —CDMA 
(Direct Sequence Code Division MultiplAcces 

[0 0 0 2] DS-CDMA^»C^V>T, «^«ScD 

Srffi:lt5^i:^<c5c XT 7>7~r£mVX¥— J* 



3 

£ #lcft«f k45o 
[0 0 0 3] 

Sr^-To i^iat-i^-c, 101 itryft, 102- 
1, 1 0 2-2\zmmm$& (dd . 103-11 — 1 

03~lk-1 03-2 1-1 0 3-2 k te>Fg£ V;/ y 
3j£iSla-=-yY (ICU) . 104-1, 1 0 4-2tt 
APJHk 1 05-1-1 0 5-k tt^— lF»*<Dg«* 

get. QPSK*<o«pi*s;<oaew«Bfc> ia;f«nj«8i 

«Bfc> QPSK^O^iSSr«^-r^ffiWgBir. ROW 
[0004] JBi;*^— v>-m. if^-r^/w*fiS<^ 

=F$£W7}) #3^t)t^- 5/ M03-ll-103-lk 
ifr UfcSWW^b^i^^y * d SrAn)H» 10 4-1 

[0005] iS2^r-v'm ^i^yj&^j*^ 

?-H03-21~103-2k|I, mi *7—*Jfrb 
©iiife TSJ»^y H03-1 
1-103-1 ka^cDv^tfe/vu^y^SBtSrA;*} 

U JlffiiaiSl 0 4 -2*^ bfcfSl*^— 
■§-e*>feTSS^y*d*iPjHBl 0 4-2fc*V^r« 

IU K&B-g-e t br*J»^y— 0 5- 

1 ~ 1 0 5 - k tJntSo 

104-1 — 105-kW\ 15 2^^— ©K^ffi 
#e t ->V^k/y * S B i: «r*lca»aLT§fl 

[ooo6]giii mtxmo^m^-yy > 
b<D®.wm-?foy. 1 0 3«mi oicj^t-s^-;*^*- ^ 
©ww/wt^^? k 11 1 tta»*£iwaafl95. 
112 tt^tttfc&att* 113 teig&i&gB, 114 wan 
1 1 5 116I4IRJHS, 11 

7, 11 9te<g-/£gB (£) . 11 8»2pJ3£fiS» 12 01* 

ftJMHk 1 2 1 i*Jp3f£*£> 1 2 2 ttWtt*«-0*>a o 
[000 7] mm&mn 111 s&i&^ssp 1 1 

2 1*. SAfll-S'Oettee^KltVlc «fc 9 %R £ ft s 

•So iMtfc^Magp 1 1 in, gmm-^xiiitfj^-v'cQ 



(3) 11-251959 
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1 j^-i?©^!**) &*iAA$*tS. ffittttkffill 

3 J±, Smffi#XI4K^«# e = - Ktc J: 19 

ttt^ts. r©ttfS{f-s§-{c:iifj*x— ^fflv-y^/v 
u/^SBWSl 1 4li:J:»>iinJ*U ^*A4£ 

s«ii5 ^jRimi i 6 1 KA^-rs. ^•■Y^/v-tis 

SB 1 1 5 -*A^tJgttSr*J|t« 116, 120 (£A 

[00 0 8] n ©*S\ oyb is>tf/^(Dgt%aCD 

io isis#A»£z mmm '<x<a&mmkt:e <* 

Z* £*i¥L-C I Z I 2 • I ^#W-T5o it>r5£©<fc 5 
[0 0 0 9] £©?-YJM4i**te (*PP 

■e*-t-) fc*#H*i i 6j^A^ur, anjmi i 4 co tti 
20 Bfcgfi 1 7 jet 9, v^^-a-iSb-ca^-r 

[0010] 117 c0^a^«*«^J^lH5 1 1 

stAaaasi i 2«u ^usasi i 8©*ij^a^fs-§-i-^^ 

*A4*imi 1 5©^*A«jeffifr*JHBl 2 OtcSS- 
V^TJ^U /^ftWi/y^/H'/y * S B t LT, #C 
©*ir— i^&a-TS,, X*P*^1 2 1K:#Vvt\ i© 
^ — v 5 © ->y*';H/7' y * iStr^T^— ^©wsjiVn-- 
7*y *SBi:CO^Sra^3b v SSfcScSP 1 2 2 lc«fc •? St 
30 fk a — K-CSltm U 1 1 9 K <t «? ^>^*t*©Pf 

tt«ffS*Sr^bT^^— ^©^V-T'y * d t-r 

[ooii] mmx^~- itcD&mm los-i-vios 
- k T&uyv h i o 3 cosfem^a 

ffil 1 2Sr«l«U *iW»*K»t*:«li!ifcffia U «M 

[0 0 12] mi 2l4^3fe^JcOT^^-r^TW— Sft 

3S«©«wh-c*»), (a) ttTu-rvft^n 

40 1 - 1 ~ 1 3 1 -m i: i-f MJEor^T 1 ^ /7 
S«132-l~132-k (AAgtW 
SS-ftSSSr^b, (B) liJectOT^f-f^TV 
3 2coSSBSr^-t-o (B) ^C^*^^T, 13 3 
tt&&*AGm. 1 34-1-1 34 -mf*j»Jt«aJ, 
1 3 5-1-1 3 5 -mtemmfc. 13 6 I4m^#»t*j 
tSSSJ, 1 3 7, 1 3 8H3PIM&, 1 3 9«^^^/W*i^ 
gp, 14 0, 14 1 ttm&»* 1 4 2 (£) > 

1 4 Stt^MSB-CfcS. 

[0013] jtm&j&m& 133 cOaS»ti»l35 134-1 
50 -13 4-mll 7W-7yft^f 13 1-1-11 




5 

»3&»fo<Dia*3-KKiJ:5a!a«u JMW13 5-1 
— 1 3 5-mfcfi*#it»J»«Pl 3 6 irJdA^f *o fi 

i 3 6ii mm-rzmttm&i 3 

4-1-134 -m<Dtti;a«*£/jn»« 138 (DfflM 

[0 0 14] («BRK) tt, 

3 5-1-135 -mfc»l^Tii!lWlH>5«#K*J|[-r 
SritiD, <Sfc«Sr-fri>frfctt1Bi:LT»P3W»l 3 7 

jp^y *4fej««sx h i o 3 oas&tem^agB i iu 

^ffiSr*^), *JH*1 4 Ofc«V^T*PjH»l 3 7 <DDm 

[0 0 15] £7£gl 4 2(0-&J«ttJA«H|-Sr i RI*»l 4 
3tcAALT«ffl[^<Ojfc«E^J:S^— ^*J«*tTV\ - 

<ow£m*im&kr**A'nfci&b «r***i 4 1 ic« 

WCSIJfbT* AP|H»1 3 7 (D&ttm-^KMfc-t&m-^ 

t u srjh&i 4 1 ^(omnm^m-^tum^i 3 7 

^e>©UA«*i:tinW»l 3 8I^AAbTSS»ft-* 
MSI 3 7fc»i^T*jg^j£i-£J: 5t-, 

[0 0 16] Ell 3tt««««>RAKES««ll<ORBB 

«*f£lte>;h/ri^o XI 5 3tt*— 15 4li^ 
tim (£) , 1 5 5ttWfe«B, 1 5 6ttii!i£f«B, 1 5 
7 15 8 tt*fc«=i — KtiWjffi, 15 9 

-77 4/1'*. 1 6 0ttaM««E«B (t) , 16 1 tt^-v 
-*/^«^S5 % 16 2tt*»», 16 3ttl^7>f^ 
16 4 iS¥*SKbgB, 16 5 fSSjg^n 7r>f/Vffi^ ^ 
y (RAM) . 1 6 6K7 4 >tfm^X&ft 

Ux&z> 0 

[0 0 17] RAKES«8iB, f-ftl53ia 
oT*i?)fcIl7 P P7r^;H^ot, »7^y# 
6P1 5 2Sr^»*tc«aT5fc<0^ t-f t 1 5 3 
S^^-r^ 1 6 3<Offl^7«-8-fi:spje>fb«Sl 6 4C 
J:«9 5 F^YbbT#ibttfc3lJE7 p n^ r ^/w^^^-y i 6 

#e>Jtfc»S\ ^*W«1 6 611 SWTH1 tSklf 

*P1, P2, P3tU ^M^/^Pl, P2, 
P3£|gl, #2, *3<D7-f ^if«l 52lc«ST 

So 

10 0 18] :o«aTtt, /^Pl, P2, P3<D& 

/^pi, P2, P 3ic*fi£;bfc^-f 




4$M¥l 1-251959 



6 

*t»=i— KW*SH 5 8t^^— h«#SriPA.T, gfflT 
II/D77^/H:J;^P1, P2, P3Sr#bfc 

[0 0 19] 

[»W*«P*bJ:5fci-SWHl *«<DJ:5fc:* DS- 
CDMA**©«8»ffi«3S«(-»V^rtt, TSMr-r^ir 

A*a;<ojSi»ai«3S«^TU'— r^•^s^fflv^r, m& 
§kmm£&&mi-&m&&*nt>irix^& 0 

[0 0 2 0]X¥^ DS-CDMA*St7l/-7y 

*/isks fc&u~h<D&*^m^**/i'kf:m&\^xm 

WBtftt5W«**>5. **Mfl 4*fcT**ir>"fe 
[0 0 2 1] 

(1) ifcfia^-Y^iriKa^^-*^ 
i Sr^ire/i^ v/— be^^r^T 5 D S - C DM Aiifa 

^t 1 ^*^ 1 - 1 - 1 -matlSoamfff-g-SrA* LTffl 

7yftif 1-1-1 -m\cx ss«fli**»6>iwiar 

fc^#i^y#&«*b-t\ *5t^^-*/H5iJ:ST*S: 
Bfe*bfcTIMft*flH^S:a*r*aPJH»6 *«r&tf*J« 

TtPSrlfcicU tea^^r^/^o^^y^^^-s. 
40 [0022] x (2) ^^^^-fe^^mic^v^r, S 
n ^^^^©^^aiwoHittSrflBit-rs^^ey 

[0023] x (3) *R9Hommmmmm3i. ru— 

T >7-t-m* 1-1-1 - mid J; Sg««#S:A*-r* 
50 ^^r^r 3 ^ <DTW**? >± y %iW 3 {C 



7 

-kt Sr^trD S - C DMAISVXr A Icj^it 

frhttK bfcT8PI»3H»**tH*J LTSfl« 4-1-4 

[0 0 2 4] X (4) j«i»a««Sd*V^T. 
^T^SS^f- 1-1 — 1 -mO'>&< t h—OCDTl/'r-r 

[0 0 2 5] X (5) JRfiBHiWSIIfcftltST*^^^ 

t7gf3fl rw TlsTI-m^l - 1-1 -mSEj-iS 

W- T^*?"*^ 1-1-1 -m»jfc<Dg««*fl»&» 
*bfcT*»*«#SrU*-rSiPll«6 Sff 
«4-l—4-kWu 7^7yrt|fl-l-l- 

[oo2 6] x (6) Mmmmmn^n^^^> 

■fe5SS«3tt, 7l/-7yrW 1-1-1 -m*t/S 

o§m«^^iS^^^^co^F#w^y ^i^y 

#/V^y* t Srffi*f67U'-7yftf*V7 P y^ 

4^7f5t, :o7i/-7y7tT^i/yy5(/4 

jftoL- ^ hs^b^Sf^y^Sr. T i/-7yrtl 

^ i - 1 - 1 -mwjsosmw^bwjjbfc^aiisft* 

S««tt. WET WT ^7^*^ 1-1-1 -m»Jt£ 

1-5*J*«r*U **^^*^#*<DS««W:. WET 
l^-T 1-1-1 -m^^T^iltf t 

[0 0 2 7] X (7) iiilftiiWaStlfcifHtST**^^ 
•fe9SHI3tt, TV-Tl/y-rm^ 1-1-1 -mMJt 

sa^^TSfci^y**, 71 — 7yfWi-i- 

1 - m ^-0(D^iaSSfHlt^?>igL/cT» 




(5) *5FfH¥ 1 1-251959 
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[0028] x (8) mMmmmmzm-tzT^-r^ 

■fe93S«3tt, 7l/-7yrtfi 1 l - 1 — 1 -m*f/S 
©S««*SrA* LrT^i/^y^ i: ^v^A-i^y # 
4rSrWAi-SiSiifi^^^*tlS©TW— T^x^T*^ 
^y#£j5fc«2> h 5 r(07i/-7y7tT^^ 

y*^^.^^ h 535»e>©T*v^y^sr. 7W7> 

^^-1-1-1 -m<&— otf>*^KJ:SgfI«-g-j&> 

io fe^bfe^Bfe^^^fflA-rsiPiHse t 

[0 0 2 9] 

aIfiSS<Z>35W£:^U 1-1 — 1 m(i7l/-7yr 
■«»HF\ 2tt»J»S««S5. 3ttT#*^-fe53S1I* 4 
- 1 - 4 - k tt^-— 1f»JES<oafi«. 5ttifi5i*^^^/V 
20 ffl©71/-7y7tf^l^7 P y«^^ 6llg 

S - C DMAMCto T**S6aI««rfif 5 Si&^OSfi 

So 

[0 0 3 0] 2 «\ T T^sT-rm* 1 - 

l-l-m*WSlC, *«r7-f/w, 

30 IsT-rm* 1-1-1 -m*fjSco§:ff ff-^^r^-r i^/V 
«*K*«bTT**^r^-fe9««3lcA*-t-*o T# 
^t>t78t3H ffl^-Y^fflOTWT^^- 

^y^^S-t-SWjftSr^St^-CfcSo 
[0 0 3 1] *a^^r*/KOS6««*3ftS>c*v^fc|cJ: 

40 <OTU— T^x^TSP^y **JSK^-^^ h 5fcj;3T 
*^^y**«v^(ttii^'r*7V— <OT*4>Sr»*-J-S 
£i:i;i<fc0, ffi^^^^cD^i/^y^^^-^ 

[0 0 3 2] 12 tt*3»W<DfiS 1 <Dmifo<omiBi<D=F»* 

^v^73fia«>»ajiaMHt?*>D, i-i-i-mi*T 

W-7y7tlf, 11-1-11 -mte«M[H]& (D 
L) , 12-1-12-Lft BHS^-r^M'/BOTW- 
7yrtw^y^t^^ (AAICU) , 1 

so 3-1-13 -mttapjH&ts* u mm^mm^mt 
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[0 0 3 3] 7l/-7yrt|f 1 - 1 — 1 -mttfc<D 

2-1 — 1 2-LlcA^U #7W7yftT*l^^ 
y M 2 - 1 — 1 2-LA>e><DiB3fi^-Y-* 

/\'<D=F»l'-7y #&±tfll,XMm»l 3-1.-1 3 -m 
fcA;ftU 31MIBIK1 1-1-1 l-m^ltr^ 
Tls^-Tl - 1-1 -m#*©S««#36»6>^P*U^y 

i§^£^i^ HI 5fc*2^v 1 — ^Sr-&tp 

[0 0 3 41 [2 3 \tt$&W<om 1 coHJScO^M^ft S 

5/M2-I — 12-L Sr*i- 0 X 1 4 te^teffcfe 
1 5 rW^fUBaSB. 16, 18-1-18 -m 
tt-&J*« (E) v HttWStt, 21-1-21-mtt 

2 2- 1 — 2 2 -mttHi^S. 2 3 teiPH 
#, 2 4, 2 5i^^#, 2 6f«S, 2 7tt?"Y* 
/Hf 2 8 tta^ttttftJfPSiS. 2 9 teJUJm. 3 0 

-l-3 0-miiSM> 3 1 - 1 — 3 1 -mteSifcffc 

[0035] makf&mto 1 4 2wmj*#«M» 1 5 

1 - 1-2 1 -m£rTV— T^^3K^»^fc:Kti\ # 

ifitt««2 1-1-21 -m<Dmi^mm^m^mw^ 

2 2- 1-2 2-m^m^#(t*J«a5 2 8 kKXti-T 
*• XI*#»*«»2 8 1c, anJH&2 3<Ottl*«*k 
*»2 5 0ffl^«#ic>i£#&, iWjH*2 6KJ:9 3ft 

[0 0 3 6] «*ftl*»J*P«B2 8HU 

4m»««*b2 1-1-21 -mcomtim^b. tm^2 

2-1 — 22 -m, 30-1—30 -m(-A^-t*^o ffi 
oT. i^tta*«*Ka*««:Sr*»»2 2-1-2 

2-mK»v^rjRilLU, effl^^Mfctiittw 

#2 3(C<fc «9iP»b. §M2 4^t^SSaS2 7 
^*P©«2 6 i:tcA^-T5o 

[0 0 3 7] <?**/um&U2 712, M^OJ; K 

4lc^iM4ijett<©*#*# SrA^b 
T^^#*Og««#Ott*BSr-frto*T-&rt»l 6fc<k 

[0 0 3 8] 1¥ttffcte9£E 1 5 fcJfcV^Ttt, 3IJI#2 9 




11-251959 
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Lfc«*fcU Sft»#3 0- 1-3 0-mfcJ:Om*« 
*<D*##« (*BJtf*"r> STfUUbT, tet>i£&ife9$ 
21-1-21- mCDj^m^m^t^l-M Lx Wt£ 
ffcgB3 1-1-3 1 -mlcj; 9?|*i:«U 1 8- 

1-1 8 -m\Z.£ V s<xttJ&<OW&mttiJom-%~&&&l. 

x, ^m^vxt-f&o xmn&2 9<DMjjm j %-&T 

1—3 0-m©WM#**7>TtCD^y#yH^^y 

io [0039] xtff^^stem&sas 1 5 &mmi^tz.m& 

1 5$rlS:it^r £fc<fc*9, ffi^^^/^iS^TV-— T 
^T^T^m^V y h 1 2«rflte)SLfct><D 

[0040] @4 te#$£W<DmM<DMn(Dy— ^-Y <D$L 
MB|-C*>9x 5 11*7^77*^ 52-1 — 52-5 
20 ^RAKESf«(D7H' ^#95. 5 3ftf-f^ 54 
5 5 tt*J3£6S, 5 6 /W , 5 7 

(RAM) . 5 9 tt'^ttWSB. 6 0«flS3S^ir^/KO 
^^m^BMtSrfBlti-S^^y (RAM) . 6 1tei£ 
fcmas. 6 2HJRJHS. 6 3li*l«3-K*4», 6 4 
I^y77^;^, 6 5 fctiBffiWSESB (r) . 6 6lif 
**/Hfc&SB, 6 7^*^^ 7yft*f5 1 
8. 7 1/^7 V7 t^-OOif ^ L, 1(07^7^ 

30 i~ 0 

[004 1] ^-^r 5 3 fS, S^^/i^ 5 6. 
^bSB5 7. JBffi^o^r^f/^ftiWfflO^^y 5 8, 
^ttigB5 9t*(c. ffiSt^-T ^<Z>^^*flUfli<OBII|[Sr 
lEtti-^y^ey 6 0£r<ix.TV^ o XRAKE^fl^ 
77^ V^fgB5 2 - 1 — 5 2 - 5 ft. 5 :7 ^#«/ifc<Z># 

rfc-5 0 >f 5 2- 1-5 2-58, 013 

JC*-*-«*«<D7>f 1 5 2 fclH«fc*J*fc^S 

40 y hCO^^^^tJ^COa?te»Afk3@a5 1 4 i ^ffiftScto^SSP 1 5 

[0042] gj 5 nm^^^^/^^^m^mmmx 

fc<9, (A) ttteit^-y^KOilJE^n^r-f^Sr* 
(B) ttKjg^ir^/KOalffi^ci^r^^fir^-^o 
(A) cotSiS^-v^/^Oiijffi^n^r^/w^^. HI 
4fcoV^TRWUfe»&i:iai«fc. ^«fflSB5 9W:. 

x^-ey 5 s^^^tcmm^^^r^/^mKmm 
so /^pi, P2, p 3 -%y a >tfmz.&mxz>h<DX$> 
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6o x (b) <om^^^<omm^ , ^yr^/v<Dm 
P2, p szy^i/jfm^mx&hwfo&o 

[0 0 4 3] Sii^^/HC^Th*. B§ffiTH2£j® 
UttTH 1 Sr^^-y 6 0(C|SttLT*5^, '^lifctUffi 5 

3\cMn^m^-r^/^(o^^mm^. 6 otc 

[0 0 4 4] t£ot\ »3S^*/WO^^tfJB#t;i. f£ 

(B) ©Jfr&fc:. ^Pl-P5*s|ftUS^5o 
ro«fflLfc/^p l-p 5#^7^ y^fffis 2 

-l-52-5Sr#JSt5 0 IP*>, «S7>f^«^ 

[0 0 4 5] rftfc:J:oT\ ^S^J^tV^iS^-y 
^ 5 3(Cj;-5^>r >;*fSJ$5 2-1—52 - 5 CD#J 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an adaptive 
receiver with excellent adaptive control characteristics 
and interference suppression performance in an 
environment where many paths arrive from various 
angles. 

SOLUTION: An adaptive reception block 2k for a (k)-th 
user respectively generates reception signals by an 
antenna directional pattern intrinsic to a (k)-th user 
(m)-th path, performs demodulation and addition for the 
respective paths, obtains (k)-th user demodulated 
signals and simultaneously outputs weight control error 
signals e'kl-e'kM for directional pattern formation for 
the respective paths. A weight control error synthesis 
circuit 3 arbitrarily synthesizes the weight control 
error signals e'kl-e'kM and outputs synthetic weight 
control error signals ek1-ekM. Control for synthesizing 
the weight control error signals for the paths of the 
close arrival directions of the multi-path components of 
the respective users and not synthesizing weight control 
errors for the paths of separated arrival directions is 
performed, an information amount effective to adaptive 
control is increased and the adaptive control 
characteristics and the interference suppression 
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